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INTRODUCTION
The remarkable progress in large-scale automated DNA sequencing and the development of computer algorithms for fast automatic identification of the location of tRNA genes in sequenced genomes lead to the exponential increase of the available tRNA sequence information. To date, more than a hundred genomes from Eukarya, Bacteria and Archaea have been completely sequenced and the sequencing of many genomes is in progress. The comprehensive information on the sequences, structure and occurrences of tRNA genes in different genomes allows reliable systematic analysis of phylogenic dependencies, anticodon usage, characteristic structural features of tRNA, etc. In the light of this, the tRNA compilation was completely renewed. New version of the database now includes the separate collection of tRNA genes from published complete genomes. Thus the current compilation keeping all the advantages of the previous versions was extended to cover the needs of modern genomics.
DATABASE CONTENT AND ORGANIZATION
The new Compilation of tRNA Sequences and Sequences of tRNA genes contains in addition to 3279 sequences of the last edition from 1998 (1) the completely new Genomic tRNA Compilation including the sequences of tRNA genes from complete genomes published up to July 2003. The current database consists of three parts:
(i) Genomic tRNA Compilation is a new addition to the database. This is the most complete compilation of the sequences of cytoplasmic tRNA genes derived from complete genome sequences included into DNA databases. Since sequences of tRNA genes originating from cellular organelles frequently cannot be processed to the general cloverleaf scheme, they were not included in the Genomic tRNA Compilation. There are specialized databases dealing with these sequences (2,3). Current Genomic tRNA Compilation consists of about 5800 tRNA gene sequences from 111 organisms covering archaea, bacteria, higher and lower eukarya. The database includes the tRNA gene sequences collected in GtRDB (4) as well as those from the additional complete genomes found in DNA databases. If the genomes of the different strains of the same organism were sequenced, the corresponding tRNA genes were added to the database independently. (ii) Compilation of tRNA Sequences, is a summary of tRNA sequences, including modified bases and references of the publications. The references are restricted to the first publication of the complete sequence unless additional The database is organized as MS Excel 1 workbooks. All the information collected is split into different indexed tables according to the type of data (specificity, sequence, organism, etc.) and the descriptions of certain genes are summarized in the main worksheet that includes the relations between the data tables. The information can be obtained by filling the query form that allows to enter the simple search criteria and to select the type of data to be displayed. The result of search is presented as a table containing the description of the sequences found. This includes amino acid specificity, anticodon sequence, organism name, strain, literature reference, PubMed ID, sequence, base-pairing and additional comments. Description of tRNA genes in Genomic tRNA Compilation also includes full organism taxonomy, position of the gene in the genome and index of general database record used as a source of the data.
In order to facilitate a computer analysis, an alignment of sequences is used, which is most compatible with the tRNA phylogeny and known three-dimensional structures of tRNA (5, 6) . The corresponding numbering system is described in (1). Positions in particular sequence which are not filled (gaps in the generalized structure) are indicated by a dash. The compilations use a one-letter code for all nucleotides including modified ones. To designate modified nucleotides, the other ASCII signs other than A, C, G, T and U are employed. Terminology and structure of the modified nucleosides occurring in tRNAs were used according to (7) and (8) . All nucleotide insertions are commented and denoted by underlining at the place of insertion.
In addition to the plain text table one can explore the result of search by presenting the sequences in a cloverleaf form. It is possible to scroll the found sequences one by one or to select directly the sequence of interest from the result table. The presentation supports colour code for different structural features in the canonical cloverleaf model.
Simple statistical information on the occurrences of certain bases at given positions and the preferences in base-pairing also can be obtained on a special data sheet.
Compilation of tRNA Sequences and Compilation of tRNA Genes also exist in the classical tabular form described in (1). For user convenience, tables were converted to MS Excel 1 format.
ACCESS
The data are freely accessible for research purposes at http:// www.tRNA.uni-bayreuth.de and http://alpha.protres.ru/trnadbase. This article should be cited in research projects assisted by the use of the compilation. Comments, corrections and new entries are welcome.
